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(54) WRITING METHOD OF SERVO PATTERN OF MAGNETIC DISK AND MAGNETIC 
DISK UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable writing of a 
servo pattern having a high density and being easy to 
control, with high productivity. 

SOLUTION: In this method, a servo pattern is written 
in a plurality of medium faces 14 in a magnetic disk 
unit having the medium faces 14 in a plurality. On the 
occasion, a process wherein a master servo pattern 
is written in a master face 14A being one of the 
medium faces 14 in a plurality and a process wherein 
the servo pattern is written in the medium faces 
other than the master face 14A, while it is positioned 
on the basis of the master servo pattern, are 
provided. The master servo pattern is so constituted 
as to contain the same pattern as the servo pattern 
written in the medium faces other than the master 
face. 
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^ - ^ - >■ ^ ^ iA ti' X |g ^ . 

^S#iAtfXa<t ^{f]H;t. 10 

— y ^ — V-ffl: t i^;?;^:^^^ -C o T , 
[fS^Jtrl 3 ] 1^*11 1 Xfi 2 {Ct£iK-CO{l^T^*^' ^ ^ 20 

5 ] li^Jg 1 3 (7)V^•rn^5^ 1 rI(^f5®co 

^3A^:^L7^c@Blfc7):^^fl> ttjlfi-^ ;^ ^ ®1^^0m^t2i^— 
y<^-i^m^ih^'^m. 40 

p L \^\^mmy<^->':^^m^]^'^tixi^ 
im^m7] M^m i^^h6 cov^-f tt;5> i m{^mm<o 



mn'f^^i^^^m(r)^'—7t^y<^->m^li^^M}^X:h<> 
:^^'^-^^y<^->{zn\^X^ ft^I { c -f b L 7t 

mny'^f :^^^&m(r>-^—7t^y<^—>m^]2^^:^mx^^ 
or, 

IB-^ ^ ^ ® J^^ O mj taJSf^S mtSi^ — i<^-^ ^ V ^ 

tiiCx^nhthh{iLmmmm^-{c}tcx. mm'^-^^y< 

t> LTSt J^itfi^^T^^ :1<^-^^->'## 
[M^JtJll 2 1 fibril 0 t^IG® coS^^xV 
mjBE-^:^^.®l^^cOmjtaj^^®tCHf)tai^— i^V^'>? 

•^iAti'S^tc, mm{^Lmmmm^'ti^m^xm:'^^iri^ 
&m^j^mm^-^>y<^-><r>itm^'rh\^xm^7^tj^m 

mxhox. 

mmmm(omi^m(Dir>n. ^^(Dmm^mmLxm^ 

^(Dwimi^t^mx(oiu.m^^^n o itim^isb^^t. 

im^m 1 4 ] tmm i 3 i,zmm(om^\.y'4^^^^m: 
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^ ~ >^ Ti^ffl: ^ iZ. ^ tL fc $ 6 (^Mx >r ^ ^ 

So 

senile CO {^M^ ^ ;^ ^ ^ ul? o T , 

mj te-^ >^ ^ m)^J.9\^(omm^{^m(r>^ - tj^Vn ^ - ^ fjlj 

(m^RiI 1 8 I MjR^I 1 3 7!)^^ 1 5 <DV>-m75- 1 JifC 

mm^^mi(Dmtii-^\iLmmmm^\^m\:.x. mm^- 
7r^y<^-i^(D{tL^^irhL.xm^)hts^mm.'T^ 

mm(r)mn.f-(:^^mm,x^ox. 

^mm'^-yf^y<^-:^<DiiL^^'rh\^xmt72^t^m^7' 

mm<Dmny'^:^^mmx^ox. 
m -r *x T V ^ 5 i^rvr' ^ ^ ^ mUo 

[0 0 0 1 1 

^:^mRlJ^^(DX^iiCl.xiy-n^^y<^ — :^:^^m^i2<^ti 
[0 0 0 2] 



^ xi^^t^^fr^-r^ ^ ^ ^^tm'^mcmm^tix\^^ 

St f&6^ IB^r ^ *1 i6 ^ (Embedded) ::^^7!i^ 3£»fc <t 

^m^-^^:^^xa. ^v'-^m^z'r-<xcr>^-:^^mWi 
[0 0 0 4] mwt. vt^(07' ^^'mm^^^^^^^y 

hh^o ) \ 4tmU-t^X.o^z.t^^x\^^^, I 
3fi, -r^^^ 1 4;0SiHl«si-^^^^iEfc:j: f9«!^>:i^S^ 
±-r^ J: ^^c:^<^orv^6o ^y Kl 3 filnJiag^i cor— 

^i:. -^-y Kl 3<Dx>r 1 4 ±<?:»if^^;^f^<7)fii:>6s 

^ 1 4(0^®OlH]te^''i:>^4^'il>^'r5(5l>L^R^(?:> h^^;/ 

^^zn:!!— ^ 1 0(cj;'9--y Kl Zt^^mt-t^ hyy 

i^^t^^y Kl 3(^{iL^fCiHlfcL/cB#,'^.-CtT^tb^o 

[0 0 0 5] h^5/^(ii^^Wl;ifB^$tL. Kl 3 
X V y y ^ ^TT^'tm^y'-'^ ^^^^^ . Vl^t^ 

1 4±{zmm.mc^m^rix:t6^ . mmit^^y vi sx 

So 

[0 0 0 6] t'— ^Di't^— ^^r^T'ji. ^t^^o^m^n 

50 (OgB^fcif— ;i<1t^?&5fE^$tbri^5o -^!y KteSm-^ 
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1 9(^|gS?J^a^S d r LTA;^'r6o >^ =^ ^ /i-^ 
K 1 3flg^<t-f 5 'y^±fCf41^-r5 ct 9(C:7>r- 
=7y^y-i^i STW: Servo Track Writer) ^f^ffl L 

t9^r% 2 2fi3^goft!i(7)gB5><5:<^'Y>^-->':3i--;^cr) . 

7^c:i^^O>-:^7=-Jt^^<^-C^^9 . 2 4 fir p ^ff-^^^M 
-^^m^^mUX. 2 3fl^iJiSa5 2 l <?rm^^S^2 4 
^(7):rc46<7)a — ;3f7yW^:;^-C^5«9 , 2 5 

Jir-V^^ffif-:^ -y ^ \t%-^m^\htsh^\z.m^^,h:h 

/ufz'i)'—mnn^m^i^-r'^—yr^mmym^\B\mxh 30 

;^t">K/^K^^^^T'feJ9, 2 9 fl5tev^'> a 19 . 

2 8*i5t?v?'>3-:h2 9 ^mW]-t^V CM h^y ^ y<Xh 

3 OJi/J^v^^/3'^2 9(D^i^jfi®^^t^-tc^ij:^i-6 
ifite^lT-fef?. 3 1 fiT-V :^i^^g<7)r-A^}f 

(0 0 0 8] ElSJi. s Twi^^E^fsliffl Lri^--7tftS^ 

^'^m.(0^{^ (DE : ^ ^ — iy^r) 

Vt^i^ (7=^>;^^) ^m^iZi^, ;^^!y:/5 0 2-CiS^ 

:^y'yy'5 0 3Xi^—'^M\'^^3 OX&mik 

^t-^^S^2 4'C^^$n/c{t^t^So%NT. ^^(Of- 
^yi-t^y"^ :^^m\c^^j^^ti^o ^ :^ ^ m^oy^^ so 
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;^7=-'y^5 0 4r% -r-r I 2 ^STW^ 

[0 0 0 9] :^V-?^ — >'(7:)^i^;2^iC75^7!)^50#fi"ifl. 
hy y^(D:^m^citm-r^(OX\ h ^ y ^^it;0>rtnJLL 

><>^^®S(c^T:bix5(7)-C\ y"^ ^^(Di^m^mM^h 
[0 0 1 01 roj: 9f::. STW^gflu— tfii]:^t§^ 

[00 11] STW3^gf^a^^T^"^;^^^B^^SLfci 
±-C% :^^mm.(0:^\i^>Y/v^—^^m^\^. y"^ 

N^:y>:'corBlPm^^< LT. •r^'-<:^^±^- 
:y ^ ^ KS-r 5 h 7 ^^^f^-T^Sft^^^ 

m^^mi^X-^-7r;y<^—ly^~m^l2:^Ayfd(DXa. iifS 

[ooi2l^rr% ^m(o^^m(Dy^\:i'> 

^tiKy"^ >^i>^f^^i^nxmmm\^i)—:^'^<^->^ 
t A/ /c {cM^iz. A/fc CO . nmm(o tzi^i^z.^ 
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PbTtI^:^ < 5 ^ l> ^ PplM^i^^ C 5o 
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[0 0 14] ^3t, ±feoocfc mn.y'-c^^mm^ 

^ - > ^ # # A^fcf^ {ct-V ^ mm^Wi^lht^^^ 
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tLfc ^^ - Ji^ ^ - V I^J - 0) ^ ■? ^ - V r i: §r 

[0 0 18] ^/c. /^^0>^f7)e^^7^>x:^^oEfi. ism 

^ — >;5>tci^$tLfc'^^^6i 1 4A-trfof9. -^^^i^— 

f£im^*^^^T^{5:g2^*:)^l5:4 1 {tLm^^b^mz^X. 
^ {tim^^ ^^tV ^f^i)- h-^:^ ^ {SJ^^c7)^j;i^tiiIi tci^-.i^^ 
y'?i$^-v^l^#i6tr«3Z.7=-^fM(Hlj^4 2t^m^^ 

[0 0 19] :^mm(Dm%'f ^ :^ ^ '^&(D-i)—7^y<^ — 

7r^y<^->mm\^Mm&xh^o L^^-t^. idSi^^o^^^ 
/u—M.[^x<r>i^mmr^hM<xx\^\ m<r>mi^m^<D'^ 
■\^^x-^:^^mi^y^^comi^mx(Diiim^^^n^'^£^^^h^^^ 
—>r^f'^y^^mm(o\B\^^*L^\cn\^xM'L>Lx\y^x 

>'t-r^::.t^^Xt^o t^^oT, m^±X ibtifzy" ^ 

^9. z.n.x^ti\:i^^y h'(Dm^^x.umhmwx^^ . 
[0 0 2 0] x-<s'DSi^-?J^*'^<7)^MT'-f ^^t^^a^^r- 

^-i^^mmx^ xitLm^mm ^ ^ ^ ^ > ^mm^n\^ ^ 
^c^^i^b, ^(D-^^y \'^:^^h(Dm^-^i[^mLxm^^^^n 

ofc«9, ^<D-^>y h'{cWj2^^m^^mtli-^Xol>C\^X 
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[0 0 2 4] ftk<oi(J£f^iS--tI^^i^ti'-if--^/^i5/-- 

-7f.y<^--:y<D{<Lm^-rb\^xm^i2^t^^t^^xKi s m 

[0 0 2 5] JEfC. '^>^^-^'—7r^y<^ — >'(Dm^i^^^ 

<. •^^fz<^L\^^y<^->'{z.m^^^xi,^\^\ 

® ( d -v' ;^ 1^ — / ^ ^ — ^ i: ^ CO / ^ — >^ ^ S iA ^ , 
[0 0 2 6 ] 

cmfi^x^^o ;^t:"'>' Hvu^— 1 5{c:fi3fe(7)x^ ;^ 

T'-^^;/ K 1 3 6jlSI|3:(t ^tirv^^o 6®0^> 
(Do^l 4 AX^l.ti^^^'^:^^mx^^o K 1 3 
nri^^zi-zTL^^ I o(cJ:0x^:^^®±(OffiB:ds^x. 

^(D^mRXl-^^y Kl 3-^(7)SiA^ft^(7:)fn^nf^r 

^ 1 op^<7)m-^^i^ii trfft^ti-So 6m(o^y 

mplRS4 3{cA;^^nSo if-:^Mt-^^Ptl5 4 3r'm-ii 
PLLlHlSg4 4i^m:fj^tL6o P L L[Hl3§4 4r'f:j:. r. 

1 0^^iH»-r^la-^^tti;^|-r'5o S^^ffi L^ff 
i^a;6>^co»iZ.;^x-^^»52^^m^^;*^4 

mt}'r^o ft-^^tfiSc^4 SflP L LlHlgS4 4;6^ib<D{t-^ 
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[0 0 2 7 ] men. 1 '^-JntL(^''j{C:fo(/>r, -v-^^^-y— 
A i^J.^a>r ^ >^ ^ ffii ii* — 7K/n ^ >- ^ Itl^ ^ iArij-'iiJpco^ 

Umt^'$^''^\^tLmc^ :^'r yy'e 0 3X\ -^>^^mxU 
#i2^l:f{i£S<7)ii:tfj{c^fc0${c. ^'ry:f 60 4XPLL. 

TV^tl^i*^T^:y 0 7 X'^k^ h ^ ^ iAti^ J: 9 

tC^«9^;t. ;^7':y'7'6 0 1 {^M5o i^-L<^^fa^^-r-< 
■C(7)5^>r ^ ^<Dir^X(D hy y^ (D^xL^t^^f^Ti-^ 

[0 0 2 9] Jite(7)J: ptd. Hi Hig^J-C'fi. 

-yf^y<^—i^^m^nox. i^Lm^ibmmLtzjix\ ^ 
^^f— /}^v^"^--:/(7)r«i(c##iZi*nAcP L Lmmm^< 
^->^m^^-:>xp Lj^mm^^ y^ ^^tim. ^y 
\<^^^D^PLxmcDmiiZ^—n~^^<^->^^-m^^^AyX-^^ 

5o ti^of , -r^^iS'i^— Tj^x-?^— >^^f-— 7}^-/^^— 
[0 0 3 0] ^i^j5fe0?ij(^a^T-V;^^a^ffi^a 

^iLx ^m^(Dm^^T.mi<z-D\.^xmm^^. ms\^. m 

1 ^^fe0*JcO^^v= -Y ;^>:'^g(7)a^^iTX^i^n^-rlll"C 
fe5o :^y' yy6l 1 X'ti. li — ^/u— i^p^X% 



L /j; J^'^ (111 CO -rV ^ ^ ilii - / ^ ^ " > ^ S ^ iA 
[0 0 31] ^f>; 1 il^4ti^]T'Ji-r;^^Hj---7KVNi$^-->^(|jMc 

^ o E i - >ft b T V ^ 6 , :i (7) - X- X ^ -t^ - / > ^ - > -e 

[0 0 3 2] nil Ofi. ■vy^^®^^<7)ftii(7)®(C:fcMt^ 

— ^ ^ — V ffi ^ jz. * n ^ ^ o (7) M ^ ^ i" m T' ^ 

tLTv>>5t. :i<D^mmm^x:^(D'rri(D^tin{tLm^ 
50 ^iy—7i^y<^ — >^(r>h'7^y^ikn. -^y^^m^^mzm^ 
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[0 0 3 3] ll]9t^;^L7t-^:^^f— tK^^^ — ^^fiUffl 

>'(Diu.m^. F]m'jj[^(Dm isiis^c-r^ r t^^^x^^ 5o 
[0 0 3 4] m5i,cnk{^fzvt^(Dmf^^^(D^^mm'r 

J:ofj::Lt ^^H^tc L^fzmwm^m 1 1 tc^-f, 1 1 

/U^>^ 1/^1^4 8(Dth:^m-^t'^y^^mi 4 AO--:y K 

cotH^^^iliRLT. i^-^it-§-^I^a54 3{cm:;^i-6SU 

•^^^•^-if-^<^-:y^m^m^X{tLm.^ 
$!J L ;^ ^ b o r ^ ^ ffi t c - .If ^ ^ ^ >- ^ * ^ 

^m-^miia4 3{cm:^^ix^J:9(-^6o 
^ ;^ ^ ffi (7) i^ — /if ^ ^ ~ V S # ^ ;6 5 P B# { C ^ T X. 

[0 0 3 5] r::-r% -^-^^mnco^iy^') i^vmrnt 
{km^^n&<Dmmz.-o\^^xmm'r^o mn^f^c^^m 

f =NXR/6 0 

mU, N : — «9 C01^->Kt#^. R : t^^X^coIhIS 
S:(rpm) T'feSo 0»J;tf^. R=7200rpin X\ N=8 0T* 

-So 

[0 0 3 6] Hi 2 fi. i^>^':/y >^vmmM<Dmm^^ 
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rx-^-e. ^^*ti{cp>!:]{^i-^fiLfiii.^«^4 o;ieicL;t 
^7-^60. 9.6kli2<^19.2kllz O ^j-— 7' WU— >^ • if p p 

:/cofi:^;T<'ro 3? 2 S^^iiSf^^'J^^o J: 9 -^x^f— 

-TV l^^mf&W^\9.2k\\z t-r^ZtX. -tfPiJ^p:^^ 
^>-<7)ffi^;Si^j3 0%f^]±$-y:^r i:755T't6o ^^i^, 

x^i^-:^fv°^->(7)®iA;^^^iHIT{l2{tf/c^tT'?:^< . 3 
m'^4mi,z.i-^zth'^pikx^^. ^(o'A^-^^<D^'^ 

10 [0 0 3 71 m I 3{1. m3^;&S0iJ(C:fc^it6-eX^f— 

/jfV^ ^ - >- <!r {t!i(7) X ;^ ^ t^lS^ ^ tt^ if - jj^v ' ^ - 
>?r:^n-rilT'fe«?. (1) ^±'r:^^mt'tti^Js^<07-'^ 

:^i:^miz.:}s{^^^—7r^y<^ — >'(oit^m(omt^^i~mx 

h'O. (2) {±-^^^^—7r^y<^ — >'ti^(Df^:^^m 

Tfk-rmx^^o m9 t)t^Lxmh:^^^j:xo\c. m2m 

(D{C'^-7r;^m(D^\^^^i^^m^-n'^mn^m^]2^/uX 
±ti^o mi3(D (2) {c^-rxo{^. mm-^—Tr^mm. 
[0 0 3 8] hy^y^i^Lm(y:>mm{^ish^x.mmm.m:^ 

40 ho :L<oM.^mx\'t. ±\^^m(o^-^^^<^->t\^x7^ 

mx^^^ 

[0 0 3 9] m\4\±. mmm.m:^^\^^^^x-^—:ir^y< 
^—>^^< \^xi^Lmmn<DU^A^^< i.tzm<D^ 
}^isbmm(D0\±%:mmi'hmx^^^ (d u<<Lmmm 

<Dy<^—iy:^^hnhtihm^-(Dm^^v. (2) nmm 
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J; ^ j^/r -9* - A «b - tK 13 CO m ?5 ^ hti^o:>x\ ^ti 

[0 0 4 0] ±t6co^i,-£f?ijT-ti^p;^L/cJ: 

HiJj ^fli //^ t T X 5 1^ ~ Tjf y ^ ~ >^ # ^ tf J: 9 t - L r c): 
[00 4 1] HI 1 5 fi, Sffl^/^i^^Otetai^-^jf^N^ 

o J: 9 ^ - > ^ S # jZitf r i: -C' ^ V > (30 

[ 0 0 4 2 ] Hi 6 ii. y ^ K-^o, KT'l^^m Lfcfim 

[0 0 4 3] HlZfl, ^4^jlfe^J(0^4tB■^^-;}?:^^^ 

H 1 5i,Z^]^ti<DtmC. W^J^^^y 1^4 

>$:^L. (2) ^l*-e^Lfc-/^^5' — B*(c 

:y ^ :^f^ {::f5:^-rtt?if> ^ o /c:^^{cffi:75^n6 ^> ~ V <^ 
71^ L. (3) ^lMIE^^Tl^^c^;0^^»V^yc:^^<7)^^^5^->' 

[0044]Igll7O(l) {:i7r:-riii®&tl/cC:^'^{C^ L 

T. (2) tc^-rj:^tc*r'?n-ra5^^s<B*i- 
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•r^o MIE^^T^4Mtn^:f, (2) tcif:i|-J: ^{c. . 
(1) cog[iMi^^^'&<^lnl DffifSi-. ^-^^-VTiMS^iZi 

cti^x7y:^m^^m^)2^tsimc^ mi 7(o o) {C7f< 

T^-To [Hi 7(7) (3) fC^-rv>^-->'^|)t;9^i&^<b. 

[0 0 4 5] misfi. m^mmmit^isif^x. ^mB^^ 

{cit cxmi2^^iiLm^mmir^itLmmm^m(Dmf&^7jk 

MiiEffl^i^Sr'#^:7*p^7-ey>'U'xV i/-r 7^ 
3-Ci^-?i^V>?i5^->#iZ.friiJi9lHl3S6 iTi'^ibit^^ttTtil 

20 M^ii«b^ix/c±r\ 'ji^mm^e 4X1 / 4 v=7 

^ tixmm^^ e 5 xm^f}m\c 1 o-ro^^ ^ ttr 

m'^^f—^ ti^x^ti^ti^^ (HI. 9tc^-rj:9t-. 

[0 0 4 6] ^—My<^—i^Mjhunmn^rx 

5 MHz (6 6. 6 7 ns) X^hht-t^t. 0. 1 ;u 
mC7) hy yi^^\^(D-rtll,CMLX-t^mfi^AT c m p 
fl, 0. 1X66. e 7 X (2. 54X4) =0. 65 

6 n sXm^tl^o 

[0 0 4 7] ^—7rsy<^-~iy(DWi2<^\t. ^y.^^—7rs 

y<^—i^^m^WL^ . 't(om^^^m-^i,cm-^\^^xnt> 
40 -r^o t:zx\ i\Lmmmn^-i^-^tLX'^y^i^'^—niy< 
es-r^®iZi^0#(7)}stL (NRRo : y • y t'-^y 

• -7^ • h) ;d5^iiE^tLSo HIl 7 ^Hl 9(Dm 

[0 0 4 8] vcM^mibi-5/^°y— rv:/^t^ 
'r^mti'^'^::^^m{cm^i2,-^tvtimmm^j:mti (rr 

[0 0 4 9] 

50 [^^co^^i ^:x±mmi.tiXo\z^ ^^mm^^xti^'t. 
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